The delivery of a preterm infant offers a unique opportunity to look directly upon the process of ontogeny, while at the same time organ immaturity is the basis of the clinical problems which challenge neonatal medicine. In recent years our knowledge of foregut ontogeny has increased, together with an increased body of clinical experience, yet the nutritional management of the preterm infant remains a contentious area, with wide variations in clinical practice. The compelling evidence of the importance of early nutritional management on neurodevelopmental outcome now focuses the debate sharply. Closer knowledge of the development of functional maturity in the gut may allow more rapid and rational advances to be made. In this paper we discuss the embryology, the development of secretory and digestive function, and the maturation of gastro-oesophageal motor activity as a background to the clinical management of nutrition in the preterm infant.
General embryology
The human stomach develops from a fusiform swelling of the foregut at about 4 weeks' gestation. Originating in the neck, this swelling descends into the abdomen during the next eight weeks. Differential growth rates result initially in the formation of the greater and lesser curvatures, followed by a 900 clockwise rotation of the stomach which occurs at 6 weeks' gestation. Lucas-Keene and Hewer found hydrochloric acid in the fetal stomach from 19 weeks' gestation.9 It is not known how much acid the fetus produces in utero but we have recently demonstrated the secretion of gastric acid in even the most immature infants, from 24 weeks' gestation. In this study infants receiving intensive care were all found to be capable of producing and maintaining a gastric pH <2 within the first days of life.10 The principal mechanisms controlling acid secretion in the preterm infant and the effects of factors such as enteral feeds are not known.
Gastric acid has both beneficial and detrimental effects in the immature newborn infant. Its presence acts as a barrier to the entry of micro-organisms into the small intestine, and one study has shown that infants given cimetidine had a higher incidence of necrotising enterocolitis than a control group.11 Gastric Swallowing is a complex function, integrating the movement of a bolus from the mouth to the stomach with protection of the airway, inhibition of respiration, and appropriate relaxation of the oesophageal sphincters and the gastric fundus. In the newborn, nonnutritive sucking may be seen at a very early gestation but nutritive sucking and swallowing does not occur until 34 
is required. Radiographic and isotope techniques have obvious drawbacks. Measurement of residual volume can only be done once during each feed and assumes that the stomach can be emptied through an intragastric tube. Dye dilution techniques have been refined and allow accurate repeated measurement of intragastric volume.64 Dye, however, must be instilled and mixed with gastric contents making this technique less suitable for the study of small volume feeds. We have recently used ultrasound to make repeated assessments of antral cross sectional area during a feed,55 allowing the study of feeds down to 4 ml volume, with minimal disturbance to the infant. This method has been used to demonstrate marked difference in gastric emptying of breast milk and formula. 57 Future work will need to look at the effects of maturity, postnatal age, and the effects of feeding upon gastric emptying. Current knowledge concerning the physiological control of the maturation of gastric emptying is poor, and the relationship between GOR and gastric emptying needs elucidation as the current evidence in this area is conflicting. Gastric acid is produced by the preterm infant and endoscopy is beginning to provide data which suggest that we may have been under-recognising acid-peptic disease. However, there is insufficient evidence to support the suggestion that all undergoing intensive care should receive acid blocking agents. Currently reduction of gastric acid production may be justified in infants at high risk of acid-peptic mucosal damage. H2 blockade with ranitidine is effective in increasing gastric pH, but omeprazole or cytoprotective prostaglandin analogues may be used in the future.
Poor LOS function, slow gastric emptying, and immature patterns of gastro-oesophageal motility make GOR common. The role of GOR in the pathogenesis of respiratory problems is now well established. GOR has a natural history of resolution in most infants, but when necessary, treatment may be effective, and will probably increasingly F139 include the use of cisapride. Slow gastric emptying may increase reflux, but most frequently presents with poor 'toleration' of feeds. Studies involving manipulation of feed composition and timing may well be helpful in these infants, allowing better prediction of a baby's ability to tolerate feeds, and providing guidance in the choice of milk and mode of administration. The study of gastric emptying exemplifies well how research into the natural history of ontogeny, and the effects of intrauterine and postnatal environment upon that process, may, in the future, allow the formation of a rational basis for the nutritional management of the preterm infant. 
